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The analysis procedures of soil carbonate content determination 18 using FTIR 19 Soil carbonate content was determined with the Fourier Transform Infrared 20 Spectrophotometry (FTIR, Nicolet 6700, Thermo, USA), according to Ji et al 1 . The 21 carbonate minerals have a characteristic absorption peak at a wave number 2520 cm -1 , 22 and this peak is very sensitive in carbonate content change. It can identify carbonate 23 content as less as 0.5% (Fig. S1 ). The detailed soil carbonate content analysis method 24 is as follows:
25
Standard sample 26 The non-carbonate soil sample XM12 was used as the background, and different 27 amount of CaCO 3 were added to make a series of standard samples with different 28 carbonate contents that are listed in Table S1 .
29
Collect FTIR data and determine of the area of the 2520cm -1 peak 30 For FTIR analysis, a 0.3 g of sample was ground to <2.5 μm with an agate mortar, 31 thoroughly dried at 105 °C, and placed in a cylindrical sample cup that was 12 mm in 32 diameter and 3 mm deep. Samples were analyzed in a Thermo Nicolet 6700 FTIR 33 with a diffuse reflectance attachment from wave numbers 4000-400(cm −1 ) at Nanjing 34 University. The sample chamber of the FTIR was kept in desiccated state, but was not 35 evacuated, and the background was corrected to remove the effect of any remaining 36 H 2 O. Each analysis took about 2 min for gathering 128 spectra that were co-added to 37 reduce noise. Data were recorded as percent reflectance relative to KBr, which was 38 used as a standard to calibrate the machine. The area of the 2520cm -1 peak in spectra 39 was measured using the program OMNIC 8.2 (Table S1 ).
40
Set up the estimated equation 41 The area of the 2520cm -1 peak to the carbonate content was correlated, and the fitted 42 curve was determined (Fig. S2) . The equation on estimating the carbonate content is:
43
Carbonate content = 0.0267 × S 2520 (r 2 =0.9785) (eq. 1) 44 3 where S 2520 is the area of the 2520cm -1 peak. 46 Soil sample was ground to <2.5 μm with an agate mortar, thoroughly dried at 47 105 °C, and then analyzed using a Thermo Nicolet 6700 FTIR according to the 48 method described in 2). The carbonate content was calculated using eq.1. Table S1 56 
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